Brown (5, 6) described a platinized or pallidized catalyst system which was activated by an electrically heated resistance wire. Brewer (1) later modified the Brown lid so that the heating element for the catalyst was sealed in a brass tube, and no current which could spark and cause an explosion actually entered the jar. The system to be described makes use ofa disposable hydrogen-carbon dioxide generator envelope and a redesigned lid which does away with the need for external fittings. These features allow the jar to be incubated immediately after closing.
MATERIALS AND MErHODS
The modified anaerobic jar was constructed by fitting a flat metal lid to a standard Pyrex glass anaerobic jar (Fig. 1) . Evans et al. (7) found that this jar tolerated evacuation to 730-mm negative pressure and resisted thermal shock. The underside of the top was milled to allow a rubber gasket to snap in place. A blind tap hole was provided, enabling the flash arrestor and catalyst container to be screwed in place. The wire mesh catalyst container (0.5 inch deep by 1.5 inches in diameter) contained 50 alumina pellets (0.13 inch deep) coated with 0.5% palladium. This cold catalyst operated in a manner similar to that which was effectively used in the modified McIntosh and Fildes anaerobic system (8) . The by an air space, thus incorporating the same safety feature found in the original Brewer jar. The lid was held to the glass jar by means of a screw clamp of the same design as used with the Brewer jar. This type of construction permitted the lid to spring slightly if the pressure in the jar was excessive.
The disposable hydrogen generator (2) was modified by use of a hydrogen-producing sodium borohydride tablet (4) . In addition, a carbon dioxide tablet (citric acid and sodium bicarbonate) was included. It has been reported that carbon dioxide gas is necessary for the growth of some anaerobes (10) . Figure 2 shows the positioning of the tablets in the generator. The unit was constructed to release hydrogen and carbon dioxide gas in a predetermined manner. An initial positive pressure in the jar gave way to a vacuum cycle which helped to remove oxygen from the culture medium. At the termination of the reaction, a positive pressure was achieved within the jar, thereby facilitating easy removal of the lid at the completion of incubation. Plates streaked with the most strict anaerobes, as well as anaerobic indicators, were used to determine anaerobiosis.
In use, one simply places culture tubes or pefri dishes and the hydrogen generator in the jar. The anaerobic indicator (3) was also positioned inside the jar for ease of viewing. The generator was activated by cutting off the corner and adding water. The lid was then clamped in place, after which the anaerobic jar may immediately be placed in the incubator. After a timed delay, the generator delivered a prede- termined volume of hydrogen and carbon dioxide gas of sufficient quantity to produce anaerobic conditions. As the Qxygen in the jar was utilized, the methylene blue anaerobic indicator solution gradually changed from blue to colorless. This usually occurred within several hours. Testjars were run simultaneously with an electrically activated Brewer jar, which served as a control. In all cases, growth was as good as or better than the control after 48 hr of incubation at 37 C. Figure 3 shows duration and extent of the pressure and vacuum cycles with time. - The average maximal pressure obtained in the jar with catalyst was 4 psi. This figure is well within the tolerance of safe operation. To Khariat (9) suggested modernizing the BreweI and other anaerobic jars by placing the Baird and Tatlock catalyst in the lids. In this case, the jar must be evacuated to be absolutely safe, because the catalyst is in direct contact with the screen gauze. In this new design, however, the dis'.inct safety principle of the Davy miner's lamp was used to achieve the double-screen effect of the flash arrestor fitted over but not in contact with the catalyst holder. This provided a safety area between the hot catalyst holder and the combustible gas mixture. In a series of determinations, it was found that the area inside the catalyst holder reached temperatures of 482 F (250 C). It is possible that at a given point of contact between screen and catalyst pellet the temperature may go higher. The presence of the second outer screen, which was at a cooler temperature and not in contact with the inner catalyst holder screen, therefore provided an immeasurable safety feature. It must be realized that the same safety principle was used in this jar as was used in older Brewer jars, which have proven quite safe over many years of use.
Since no evacuation was used, this system also carried over a basic advantage of the older Brewer jars, in that the nitrogen content of the air was unchanged by the reaction. The carbon dioxide content was adjusted to approximately 8 to 10% for optimal growth.
Hydrogen sulfide, chlorine, and sulfur dioxide gases will poison the catalyst, and precautions should be taken to avoid contact with them. If the effectiveness of the catalyst becomes noticeably impaired because of poisoning or extended use, replacement with fresh catalyst is easily accomplished. 14, 1966 integral part of the construction. Ease of operation, safety, and flexibility are distinct advantages of this system. A lid with a vent has also been constructed to use evacuation replacement techniques. This has a bent tube inserted through the jar lid and can be fitted with a rubber tube and clamp as on the present Brewer jar.
DISCUSSION

